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Algebra 8.6 Simple Equations

Let’s talk about the truth:

This is 8 Troe statement

2=2 </

What else can we say about 2 that is true?

Example 1 Qou fry — make d Cow stafements
2=2 4=4 o oboot that are froe.
1+1=2

2x1=2

4x1=2

4-2=2

Let’s say you've made a true statement:

2=2

What if something happens to one of your numbers?

ad thin 22 ..and uout statement is
peseo lonaer troe.
simple 85 2 (I 24122 ol

One way to respond is to accept what’s happened to your number, and change your
statement to make it true again:

2+1=2+1

This is called balancing:

1§ yov stort with @
teoe statemente.( > a=b

~then, i€ wou want the stat
B ' ement to
a+1=b+1 <— stey troe, you have to make the same

Thins happen to the other side.

~and then somethin
happens to one side>
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1. Introduction, continued

Keeping a statement balanced and true is easy so long as you reflect any changes that
happen to one side of the statement on the other side:

Example 2
xX=2
X+1=2+1

x aets moltiplied by 3, then 2
3X =3(2) «<__thos 15be moltiplied kﬂ 3 as well...

x 2
2 2
Xy =2y
2 2
X°=2
I€ xis torned into o ne ative

—X = —2 <«—_/number, then 2 has 1o become a

ne&aﬁve as well...

Make sure each statement STB\USS troe,
no matter what happens to thea

a=3«<_
a+2=
a-4-=
4a =

Coigy o)y g oran
€ 'c€'av ‘g (€)y ‘v-€'2re=

Here are some easy statements to keep balanced:

.........................................................................................................................

Problem 1
f3=3
then 3+2 =

Problem 3
If x =x
then x+2 =

Problem 5
fa=»b
then 3—a =

.........................................................................................................................

Problem 2
If4 =4
then4 -9 =

Problem 4
If x =x
then x -6 =

Problem 6
Ify=2z
then 4y?® =

But what if the statements are more complicated, for instance have more terms?

what if somfhins happened to this

X+6=X+6 _ stofement?
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2. Balancing statements with more terms

Example 1

tx+6=x+6 /

1€ 2 aets added fo one
20 have o add if fo

s‘nde, Q\
the ofher to keep the

statement Troe.

+3
Ifa+4=a+4

X+6+2=x+6+2 24443
-
X+8=x+8 Once éou‘ve done that, qoo can
simp\i b roopins the ke ferms.
~3 ﬂgﬁ L+e=/+E
Example 2
+S +G
lfx-2=x-2 fa-3=a-3
Xx-2+5=x-2+5 a-3+6
=
X+3=x+3
c+e=g+e
E le 3
xample 8 .
fx+2=x+2 Ifa+1=a+1
X+2-6=x+2-6 2+1-3
g—e=¢-e
Example 4
X2 3
Ifx+3=x+3 fa+2=a+2
2(X)+3=2(X)+3 3(a)+2
2Xx+3=2x+3
cteg=cgt+eg
Example 5
fx+3=x+3 fa+2=a+2
2X+6=2Xx+6
9+eg=9+e¢
Example 6
2 =2 23 23
Ifx+3=x+3 Since neither x or 3 are ‘ fa+2=a+2
X+3 x+3 divisible bﬂ 2, we can’t simp\.% 240
= this statement.
2 2 —5—
€ ¢
2+e g+
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3. Balancing equations

So far you’ve balanced statements where both sides are exactly the same:
X+3=x+3
But of greater interest are statements where both sides are not the same:

X+3=5

If you made a statement like this, and something happened to change one side, how do
you balance the other side to keep the statement true?

Example 1 1€ 2 aets added fo one
X + 3+Z 5 side, vou have o add it fo a+ 4+3_ 6
B [ the o‘%\er to \eeep the B
X+3+2=5+2 statement froe a+4+3
X+5= 7& Once l—Soo've done that, i}OU can
simplia by, aroupin thetike terms
AR R -
Example 2
-G -1
X+2=5 a+4==6
x+2—6=5:§ a+4-7
X—4=-1
|-=¢g-®
Example 3
+( +G
2y -2=4 3a-4=3
2y —-2+4=4+4 3a—4+6
2y+2=8
6=g+ee
So far everything might seem easy. But consider this:
Eigmple 4 Here we are MOH"PK'“S the x bﬁ 2. -
X+3=5 «_J .bot o\oob\inspar‘r of one side a+2=7
of the equation is not the same
2(x)+3#2(5) as doobc\ﬁs’rhe whole of the 3(a)+2
other side:
For instance: 3+ 3 =35
Bot 2 + 3 =7=2S) (L)e#e+(E)E
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3. Balancing equations, continued

If you multiply or divide anything in an equation, you can only keep both sides balanced
and true if you multiply and divide all terms on both sides the same way.

Example 5 If :&oo moltiply one ferm by 2, then
XA X3 ou have to mattipl all terms by 4 QA
X+3=5 \'\,3 J ) a+3=7

2(x+3)=2(5) 2(a+3)
2x+6=10

V1=9+8¢

Example 6
x+3%9 at7212
X+3_9

2 2

A
ZL Lt

This is the hardest thing about balancing: making sure you do the same thing on both
sides of an equation.

Use the same kind of care you would use when defusing a bomb.

.........................................................................................................................

.........................................................................................................................

Problem 1 I_(:Sou add 4 to one side then... Problem 2

+d +9
X+5=4 . a+3=7
Problem 3 Problem64
x+12=18 L y+7=19

Problem§{ Problem 6
_ —(
m+5=12 . m-3=11
g—z—wé G=6-w
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3. Balancing equations, continued

.........................................................................................................................

Problem 7
+
X+4=-2

.........................................................................................................................

Problem 8
+G
a+7=-3

L+

Problem 9 Problem 10
+7 +2
4+a=-5 6-a=-3
S A T . .
Problem 11_{ Problem 312 Remember: mo\‘fip\ﬁ all terms.
- X
14-2x =12 X+3=7 <)
G=XZ-L vL=9+xz§
Problem 13 Problem 1%
x4 X
3-x'=-4 om— 4= 11
9L—=X17—2L§ ge=gl-w9
Problem 15  And divide all terms, foo. Problem 16
= =0
X+5=7 < y+7=19
r_v. 9 9
» LoG+x | » 6L L+A
Problem C1>7 Qou'll be able to simp\i@j this one. Problem31 8
m+5=12 </ m-3=11
9 e €
Cgvw | eow
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3. Balancing equations, continued

.........................................................................................................................

Problem 19
= 2
2xX+4=6

Problem 21 §

6-3a=4 §
ez

Problem 23

X X 2

—+3=6

2

21=6-42

.........................................................................................................................

Problem 20
+ 3
6-3a=4

Ezg_z
D e eeee et et et e Voo
Problem 22 "
4dm+14 =16
p=—+W
. Problem 24
x3
Y _4-6
3

gL=gI—£

Ag1=A9-x2

Problem 27
X3

ab+2=12
Problem 29
2 £ This means “raised fo the
2+x=3 power of A"
6= 3X+v.
www.mathprimer.org

Problem 28
X Am

2m-3=6

Problem 30
~A
2—-Xx=-2
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3. Balancing equations, continued

..................................................................................................................................................................................................................................................

Problem431 . Problem (\;32
X+4=6 . x+9=13

Problem 33 Prop!,fm 34
2x+4=6 - 2x=2

..................................................................................................................................................................................................................................................

Problem 35 {  Problem 36
3x=6 - xA

..................................................................................................................................................................................................................................................

Problem 37 . Problem38
n =
mn=7 - ab 2 5b

..................................................................................................................................................................................................................................................

Problem 38 . Problem 39
2 X 3 *3m
X° =9x . 3m°+3m=15m

6=X =1+ W

Problem 4{? Problsem 41
+ i i +
5x-4=11 . 5x=15
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4. Solving simple equations
Why would you ever want to balance an equation?
How about when you need to find the value of a variable:

™\
What nomber does this x X+2=4
represent?

You can solve this easily by deducting 2 from each side:

-2
X+2=4-"7 Solv.r; an e oa’non means £indin
X =2 - the hidden valoe of a variable
The idea is to get the variable by itself on one side of the equation, and all the other
information on the other side. This can mean using multiplication and division too:

Example 1
2x =8

2x=8
x=4

2a="6

Sometimes you can solve an equation in one step:

Example 2

— 4

N | D

—4x3

>< oo|>< w|><

=12

oL=e

Often it will take more than one step:

Example 3

3x+5=17

3X+5217 -5
3X=12:3
xX=4

2a+5=17
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5. Solving simple equations of the form x+1=2

Example 1

x—-5=8 a-5=7
+S

X—-5=8+5
x =13

cl=e

Example 2

X—-6=-4 a-6=-2
FG

X—6=-4+G
X=2

..................................................................................................................................................................................................................................................

Problem 1 . Problem 2

X+3=7 m+12=10

..................................................................................................................................................................................................................................................

Problem 3 . Problem 4
5+x=9 . x-6=13

..................................................................................................................................................................................................................................................

Problem 5 . Problem 6
x+5=0 : . 5-x=-2

..................................................................................................................................................................................................................................................

Problem 7 . Problem 8
x-3=3 . x-3=-3

Problem 9 Problem 10
x+3=3 . x-12=15
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6. Substituting numbers to check your answers

Seriously, when doing this kind of algebra there is no excuse for getting it wrong because
you can always check your work by substituting numbers for variables:

Example 1
+S
e a-5=7+s
X=06 Ploa, the answef back info 1
the oriqnal and check '\)\oo
6-3=3 -/ Se’r the same cesult.
3=3

That was an easy example. Here’s what’s coming:

Example 2
5x-3=-13 5x-4=-14
5X 3% 13+

\\
2 _10. ASter all that, uoo 'l res
5x=-10:5s wmfmdmxé

X =—2 <« didn't mock 0p aﬂfé‘“f)
5(-2)—-3=13
~10-3=-13
13= 13 Ty

Or try this one on for size:

Example 3
Xi0-6 Xi3-6
S 4
Xi9L 6
5
5Xi4x5
5
x =20
20 Moagina back. ;
—+2=6 __ 943inq back in.
4+2=6
6=06

Always check your work by plugging your answer back into the question.
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7. Negative numbers

What do you do in this situation:

3_x-6 Do upv leave the
B answer 85 X

—X=3 «_

Usually, and this is only a rule of thumb, when solving an equation you want to find the
value for the positive version of the variable, not the negative.

3-x=6
-Xx=3 This is better
X=-3v—

How do you get from one to the other? One way is to just remember that you can flip
positive and negative numbers around like this:

Example 1

-y=95 -a=12
y=-5

cl—=¢

Example 2
-y=-5 -a=-4
y=3

But if you want to know why you can do this, it’s simple: you're just multiplying (or
dividing) both sides of the statement by -1:

Example 3

3—-x=6 ‘I-(:Qoo onderstand this step, 7—-a=9
it will make \aéour life with
-x=3 neqotive numbers moch easier.
Ax) =

X=-3

B

z—=¢

Example 4
3-x=-6 7-a=-9
-x=-9
~1(-x) = -1(-9)
x=9

9l=e
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8. Solving simple equations of the form 2x=4

Example 1

3x =12 4a=12
3x =123

xX=4

Example 2
—5m =20 -5m =30

..................................................................................................................................................................................................................................................

Problem 1 . Problem 2

4x =24 3x = 21

..................................................................................................................................................................................................................................................

Problem 3 Problem 4
7x =35 - —Bx=-12

Problem 5 Problem 6
X -x =-100

vg=x | 004=x!
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9. Solving simple equations of the form 2x+1=5

Example 1
5x-3=-13 2a-3=-13
Ex—3= 133

5xZ 105

X=-2

g-=e

Example 2
6-3x=9 -5m =30
6-3x29

+(=3)

Problem 1 . Problem 2
2x+7=17 . 4x+4=16

..................................................................................................................................................................................................................................................

Problem 3 Problem 4
5+2y =17 . 6-3a=18

..................................................................................................................................................................................................................................................

..................................................................................................................................................................................................................................................

Problem 5 Problem 6
6-3x=9 . By-7=-19

..................................................................................................................................................................................................................................................

..................................................................................................................................................................................................................................................

Problem 7 Problem 8
9-8x =33 - T-2x=t

..................................................................................................................................................................................................................................................
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9. Solving simple equations of the form 2x+1=5, continued

..................................................................................................................................................................................................................................................

Problem 9 Problem 10
—6-4m=-10 . 4-3x=-2

Problem 11 Problem 12
-3+8x =13 . 5-3x=7

..................................................................................................................................................................................................................................................

..................................................................................................................................................................................................................................................

Problem 13 .| Problem 14
8—-5a=-17 - 21-3x=12

mesersssesassssersssssssassssesassssessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssasd B0 EEEE NN e e NN SNt R e Rt R Rt n R na S
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10. Solving simple equations of the form x2+1=3

Example 1

Alwa\:&s take care with
X +7 neaative numbers!
E _ —5+7 &/3

.........................................................................................................................

Problem 1

Problem 2

Xia=-8 - 2. .3-5
4

Problem 3

Problem 4
Y _g-_5 . —+6=13
3 2
e T T pimu
Problem 5 . Problems
X X
—+4=3 ——4=-7
3 5
E=xt s GL-=A ¢
www.mathprimer.org
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11. Solving simple equations of the form 2x+1=x+2

What if you have a variable on both sides of the equation?

Example 1

4X +5=2x+13 QemovirgfheS(-‘rom 4a+1=a+13
_s the [eftside...
4x+5=2x+13-5 <«

4x%2x +8-2 &
~and femovina 2x

=2 .
2x = 872 from the rish side
xX=4
=
Remember, the point is to get one variable by itself on one side of the equation.
Example 2
10x-11=2x-3 10a-14=4a-2
+
10x —11=2x -3+l
10x 22x + 8-«
8x L 8%
X =
2=k
Problem 1 Problem 2
5x+2=x+10 . 8x-5=3x+10
=X g=x
. Problem 3 . Problem 4
6x+10=3x - 32 . 5x-12=3x+6
17|,—=x§ 6=X
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11. Solving simple equations of the form 2x+1=x+2, continued

Problem 5 Problem 6
9x+7 =5x-5 ~ 10x+10=3x+3

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Problem 7 Problem 8
a-4=3a-8 . y+6=6y-9

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Problem 9 © Problem 10
x-3=4x-9 .| x-8=5x+4

..................................................................................................................................................................................................................................................

Problem 11 . Problem 12
2x-13=11x -4 L Bx=2=T7x-12

........................................................................................................................
..........................................................................................................................

Problem 13 Problem 14
2x-40=5x-10 | 6x+13=4x+13
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12. Solving equations of the form 2(x+1)=4

Example 1
2(x+3)=10 2(y+4)=12
2x+6=10

2x =4

X=2

z=A£

Example 2
3(2x —4) =18 4(x —5)=28
6x-12=18
6x =30
x=5

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

Problem 1 Problem 2
2(3x—4)=10 . 2(x+6)=6

..................................................................................................................................................................................................................................................

Problem 3 Problem 4
5(2x +9)=15 . 2(5x-6)=-22

..................................................................................................................................................................................................................................................

Problem 5 Problem 6
3(x+4)=6 - 3ex-1=9
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12. Solving equations of the form 2(x+2)=3(x+1)

Example 1
4(x+3)+3(x—-2)=34 ?rwp like 3(2x-3)+2(x-4)=-25
erms...
4x+12+3x-6=34 <«
7x+6=34
7x =28
x=4
J—=Xx
Example 2
2(x—=7)=6(x+1) 3(x+4)=2(4x +1)
2x—-14=6x+6
2x =6x+20
—-4x =20
x=-b
=X
........ Pmblem Problem2
2(3x — 4)+3(x + 4) = —41  5(@x+1)-3(x-8)=35
e 9‘=X ................................................................................................................ E7X
........ Problem3 Pmblem4
3(3x —4)-2(2x - 3) = —11  3(Bx+4)=2(x+13)
et st S e=x:
........ Problem5 Pmblems
7(x+2)=3x+10 . A(x+3)=-2(x+6)
L—=X p—=x
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13. Mixed practice

Problem 1 . Problem 2

X+9=2 X+7=12

..................................................................................................................................................................................................................................................

Problem 3 . Problem 4
x+5=-3 . x-5=-8

--------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

..................................................................................................................................................................................................................................................

Problem 7 . Problem 8
8x =48 - —x=-

..................................................................................................................................................................................................................................................

Problem 9 . Problem 10

X ‘o a
Z_3=-_7 . —+9=8
-3

.........................................................................................................................

Problem 11 Problem 12

m _c__g X _9=-5
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13. Mixed practice, continued

..................................................................................................................................................................................................................................................

Problem 13 Problem 14
2(2x +3) =20 0 11(x-4)=33

..................................................................................................................................................................................................................................................

Problem 15 . Problem 16
3(x +3)=-27 . 3(y-6)=4(y+4)

Problem 17 Problem 18
5(2x +3)—4(x +2) =19 . 2(4x-3)=3(x-7)
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